New aspects of regulatory signaling pathways and novel therapies in pancreatic cancer.
Pancreatic cancer is an exceptionally devastating and incurable disease, the treatment of which has largely been unsuccessful due to higher resistance of pancreatic tumor cells to conventional approaches including surgery, radiation and/or chemotherapy. Therefore, there is a need for development of new and effective chemotherapeutic agents which can target multiple signaling pathways to induce responsiveness of pancreatic cancer cells to death signals. Although crucial advances in our understanding of the molecular pathogenesis of the disease have been made, the exceptional aggressiveness of pancreatic cancer remains largely unexplained. Investigators have actively investigated to elucidate molecular mechanisms involved in the oncogenesis, growth, invasion and metastasis of this malignancy. Pancreatic tumor cells have developed remarkable defense mechanisms to evade apoptosis and to increase their resistance to several drugs. All the typical signs of apoptosis are the final results of a complex biochemical cascade of events, whose proper function is regulated by growth and transcriptional factors, hormones and other molecules affecting the intracellular signal transduction. Understanding these complex mechanisms has created new hopes concerning pancreatic cancer in the last years and has evoked new therapeutic approaches, many of which undergo clinical trials with promising results to date. The present review provides a comprehensive description of the molecular signaling mainly of the apoptotic pathways implicated in the pathogenesis of pancreatic cancer, an incentive on the potential pathogenetic role of Helicobacter pylori infection and an appraisal of the most recent therapeutic strategies aiming at the repair of molecular lesions and applied at a cell biochemical level.